Heptamethoxyflavone inhibits adipogenesis via enhancing PKA signaling.
3,5,6,7,8,3',4'-heptamethoxyflavone (HMF), a naturally occurring polymethoxyflavone found in citrus peel, is known to have neuroprotective, anti-inflammatory, and immunomodulatory effects. However, the effects of HMF on adipogenesis remain unclear. Here, we demonstrate that HMF inhibits the early stage of adipogenesis and maturation in 3T3-L1 adipocytes. HMF treatment during preadipocyte differentiation for 8 days reduced lipid accumulation in a dose-dependent manner, and the expression levels of key adipogenic transcription factors (peroxisome proliferator-activated receptor gamma (PPARγ) and CCAAT/enhancer-binding protein α (C/EBPα)) and the lipogenic transcription factor, sterol regulatory element-binding protein (SREBP1), were lower after the initial 4 days of the differentiation. Moreover, PPARγ expression level was lower even after the initial 2 days, but C/EBPα and SREBP1 expression was not. HMF upregulated the phosphorylation of protein kinase A catalytic subunit α (PKACα), AMP-activated protein kinase (AMPK), and acetyl-CoA carboxylase (ACC) in 3T3-L1 cells. The phosphorylation of ACC leads to the inhibition of adipogenesis. Furthermore, the induction of phosphorylation of AMPK and ACC by HMF was abolished by RNA interference targeting PKACα. Taken together, our results suggest that HMF might inhibit the early stage of adipogenesis via the activation of PKA signaling in 3T3-L1 cells.